Inflammatory diseases, including rheumatic, diseases are a major cause of morbidity of the working force throughout the world. Inflammation is a tissue reaction to infection. The effects are redness (erythema), swelling (oedema) and pain, to the area that can result in loss of function. Cyanobacteria are photosynthetic prokaryotic organisms which are potentially useful in pharmaceuticals, industrial chemicals, and restriction enzymes. Trichodesmium species are non-heterocystous cyanobacteria, commonly found in tropical and subtropical oligotrophic oceans. They occur in filaments of 20-200 cells which often congregate to form larger colonies called blooms that can be seen and often form dense blooms covering vast areas in sub-tropical regions. The present study tested the anti-inflammatory effect of the marine cyanobacterium, Trichodesmium erythraeum in carrageenan-induced inflammation in rats. The aqueous extract showed anti-inflammatory activity at a high dosage (500 mg/kg) and this effect was on par with the commercial drug, indomethacin. The inhibition of inflammation volume was 57.5±5.5 % and 47.5±4.7% respectively, at higher and lower dosages, in 30 minutes of treatment. The control group without any treatment exhibited an increase in the paw volume. This is the first report on the anti-inflammatory effect of marine-derived Trichodesmium erythraeum.
Trichodesmium species are non-heterocystous .cyanobacteria commonly found in tropical and subtropical oligotrophic oceans. They occur in filaments of 20-200 cells which often congregate to form larger colonies called blooms that can be seen and often form dense blooms covering vast areas in sub-tropical regions (1). These organisms are of considerable interest to biological oceanographers because of their reputed ability to fix nitrogen (2) . Many studies have proved anti-inflammatory potential of cyanobacterial species (3) . Most of these works are restricted to terrestrial organisms, but not in marine species. Since marine organisms thrive in extreme conditions, they should not be ignored in the search for novel metabolites (4) . Hence, the present study investigated the anti-inflammatory property of marine cyanobacterial species Trichodesmium erythraeum using an animal model. Copyright by BJOL/FE, s.a.s. This publication and/or article is for individual use only and may not be further reproduced without written permission from the copyright holder. Unauthorized reproduction may result in financial and other penalties mean was compared with percent changes in paw volume in control and drug-treated animals and is expressed as percent edema inhibition by drug.
MATERIALS AND METHODS
Vc -Vt Vc Where Vt is the inflammatory increase in paw volume in drug-treated rats and Vc is the inflammatory increase in paw volume in the control group of rats. Percentage inhibition of oedema is proportional to anti-inflammatory activities.
Statistical analysis
Data are presented as mean ± standard deviation. Mean differences between groups were compared by one way analysis of variance with the Duncan's test using SPSS, version 13. The level of statistical significance was taken at P < 0.05. collected from Kurusadai island during the year 2009 at Lat 9°14' 47.3' N Long 79°12' 30.2' E in the Gulf of Mannar Biosphere Reserve, Ramanatharapuram District, India and was identified with the help of standard references (5) (6) (7) . It was purified to obtain a sufficient amount of samples. Aqueous extract (60V/V) was made from marine cyanobacterium Trichodesmium erythraeum and used for further studies.
Test animals
Wistar albino rats (150-200 gr) were used for the present study. They were maintained in the animal house of Annamalai University under standard conditions and were fed with standard pellet feed. The institutional animal ethics committee reviewed the entire animal protocols prior to the initiation of the experiment (Ethical Approval Number 584: 03.10.2008-03. 10.2009 ).
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Chemicals and drugs
Carrageenan was used as the intlammation-inducing chemical in the present study. This was prepared as 1% w/v solution and injected at 0.1 ml underneath the planter region. Commercially available Indomethacin was used as the standard drug, which was supplied subcutaneously at a dosage of 20 mg/kg ofthe animal.
Experimental groups
Animals were divided into four groups, each group consisting of six animals.
Group Group: 4-Carrageenan + Indomethacin.
Induction ofinflammation
Carrageenan was used to induce paw oedema in Wistar albino rats. For this, the animals were weighed and numbered. A mark was made on both hind paws (right and left) just beyond the tibio-dorsal junction, to ensure constant paw volume every time the paw was dipped into the mercury column up to a fixed mark. The initial paw volume (both right and left) was noted for each rat by mercury displacement method using a plethysmograph. 0.1 ml of 1(I(, (w/v) carrageenan was injected into the planter region of the left paw. The right paw served as reference, non-inflamed paw for comparison. The paw volume was noted for both legs of all the groups of animal treated at 15, 30, 60, 120 min after carrageenan challenge. The percent of difference was calculated in the right and left paw volume or each animal in all the groups. The
RESULTS
The results obtained from the present study are shown in Table 1 . The right paw was always maintained as control in all the groups, which exhibited a steady increase with the increase of time in all the cases. There were no significant changes in the right paw volume between the groups (p<0.05). On the other hand, the left paw which was the treated one showed significant changes in volume between the groups (p<0.05). The left paw of the control animals (saline treated) did not show any significant decrease in the volume from their right paw (p<0.05). The maximum activity was observed after 30 mins in the rats treated with the commercial drug indomethacin which decreased 60.5% of the paw volume. Among the T el),thraeum-treated groups, the maximum inhibition was 57.5±5.5 and 47.5±4.7%, respectively, for higher and lower dosage, within 30 mins. The control group without treatment always showed a decrease in the paw volume at all time intervals.
DISCUSSION
Cyanobacteria are promising but still unexplored natural resources offering a wealth of chemicals for discovery of lead compounds and new drugs. The present study revealed a profound antiinflammatory activity from aqueous extract of Trichodesmium erythraeum in Wistar albino rats. Carrageenan-induced acute inflammation IS one of the most suitable test procedures to screen antiinflammatory agents. Carrageenan induces a proteinrich exudate containing a large number of neutrophils (9) . It is a sulphated polysaccharide, obtained from seaweed (Rhodophyceae) and is commonly used to induce acute inflammation and is believed to be bi-phasic. The first phase is due to the release of histamine and serotonin (10) . The second phase of oedema is sensitive to most clinically effective antiinflammatory drugs, and has been frequently used to access the anti-edematous effect of natural products (II). Thus, the inhibitory effect of Trichodesmium erythraeum on carrageenan-induced inflammation in rats may be due to inhibition of the mediators responsible for inflammation. Despite the complexity of the cyanobacterial genome, the mechanism behind its biological activity is being slowly unfolded. The cyanobacteria contain significant amounts of carotenoids (f)-carotene, lycopene, lutein) having antioxidant properties. By the quenching action on the reactive oxygen species, the carotenoids also have anti-inflammatory activities. The anti-inflammatory activity of blue-green algae may also be due to phycocyanin, a photo-harvesting pigment; structural, biochemical, and genomic data on the carotenoid proteins and their paralogs help in revealing the functionality of these proteins in photoprotection. C-phycocyanin is a free radical scavenger (3). The anti-inflammatory effect seemed to be a result of phycocyanin inhibiting the formation of leucotriene, an inflammatory metabolite of arachidonic acid (12) . The presence of omega-3-alpha linolenic acid inhibits the formation of inflammatory prostaglandins and arachidonate metabolite. The presence of omega-6-gamma linolenic acid may also be a reason for anti-inflammatory activity. However, detailed investigation is required on the identification of the type of the compounds present in the species of cyanobacteria.
A large number oforganisms have been studied for anti-inflammatory activity but none of them proved to be potential. However, marine cyanobacterium Trichodesmium erythraeum was studied for the first time for its anti-inflammatory activity in carrageenan-induced inflammation in albino wistar rats. The aqueous extract of T erythraeum exhibited anti-inflammatory activity at high dosage (500 mg/kg) which was on par with the commercial drug indomethacin. The maximum inhibition was 57.5±5.5% and 47.5±4.7%, respectively, for higher and lower dosages, within 30 minutes of treatment. However, detailed investigation is required for the identification of the compounds involved in this process.
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